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AN EASY AND ABSOLUTE DIAGNOSIS FOR THE COUMARIN/CHROMONE DISCRIMINATION BY USING OXYGEN-17
NMR
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l7O-NMR at natural abundance was, for the first time, employed so effec-

tively for the characterization between coumarins (I) and chromones(2).
KEYWORDS 17O—NMR; coumarin/chromone discrimination; natural abundance;

double-check technique; chemical shift difference

In spite of many reported proceduresl) for both benzo-o-pyrones(l) and benzo-y-
pyrones(2); new and reliable methodSZ) are still being strenuously exploited because some
"known procedures have caused too much confusion in determination of the products, that is,
the expected coumarins or chromones were not always obtained exclusively. Accordingly,when
either the method or the compounds are especially new, the structural elucidation must be

accomplished with extremely great care even by

using elemental analysis, high resolution

mass, lH— and 13C-NMR. Actually, a novel high R3 R2 R3 0

yield y-chromone synthesis had been reported Rq Rl Rq ~R2

but a critical mistake was revealed. The and

compound acquired was proved to be isomeric R5 0 0 R 0 R1

coumarin(Id) by an independent sunthesis.S) R6 R6
Therefore our findings will be disclosed

for the coumarin/chromone discrimination by Coumarin(l) Chromone(2)

using l7O—NMR(-100A,+700ppm)4) for the first

time. As shown in the Figure of 17O-—NMR of

typical examples such as coumarin(lb) and its R] RZ R3 pA R® R6

structural isomer (2g) in dimethyl sulfoxide

(DMSO),lghere could be completely distinguish- a H CH3 CH3 Br  CHy H

ed two O chemical shifts(phenolic ether or _ _

est;;_oxygens and carbonyl oxygens)S) in (1b) P " CH3 CHeCH-CHeCH - H "

from the others in (2g), which is thus entitled ¢ COOH H H H H H

the double-check technique, while the single- d CONH H H H H OGQCH3

check l3C—NMR judgement is quite ambiguous OZGQCH3

owing to their very close carbonyl carbon e NO2 CL H H H H

chemicalGThifts(l73.6ppm in (1b) and 176.8ppm f CH3 H CH3 Br CH3 H

in (29)). Yet more important, in addition,

the 6&(Cc=0)-68(-0-) values (Appm ) were found eas- 9 CHy H  CH=CH-CH=CH H H

ier by far to be differentiated from each oth- h H CHO H H H H

er, 2.e., 126-136ppm for coumarin(lb) and 275- i H CN H H H

282ppm for chromone(2g), almost never depending

on the solvents or temperature,from the data
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Table I. Temperature and Solvent Effects on
the '70 Chemical Shifts(s) of
Coumarin(1b) and Chromone(Zg)a)

Compound
1b 29
§(c=0) &§(-0-) [}b) 8(c=0) §(-0-) [&b)

DMSO 30°C

(CH3)250 350.5 220.1 130.4 437.5 162.5 275.0

CH3CN 345.7 219.4 126.3 437.1 160.7 276.4

BrCHZCHZBr 350.0 220.2 129.8 438.0 159.8 278.2
100°C

Rttt e (CHg),S0 352.8 216.6 136.2 439.9 160.0 279.9

500 400 300 200 100 0 ppm CH3CN 351.9 216.3 135.6 439.7 159.4 280.3

BrCHZCHZBP 352.6 217.9 134.7 440.0 157.8 282.2

Fig.1.770-NMR spectra of Coumarin(1b) and ) :
. . a) In ppm relative to internal dimethyl sulfoxide(DMSO:
Chromone(2g) on 1.5 M solution in 6=13.0) on 0.5-2.0 M solution in each solvent.
Dimethyl sulfoxide(DMSO) at 100°C b) Chemical shift differences, 8 (c=0) -8 (-0-) .

collected in Table I. As another nice and special instance, coumarin(ld)3) gave six 17

0 sig-
nals, from the complexity of which a pair of the corresponding two 17O signals could be
cleanly detected by applying these values, leading to be coumarin beyond all doubt. For gen-
erality of the judgement, l7O-NMR spectra of other coumarins and chromones were recorded as
indicated in Table I and a similar tendency can be verified.

In conclusion, it has been established, as shown in Table II, coumarin/chromone can be
perfectly differentiated from each other by an unambiguous assignment of both the two l7O
chemical shifts and the &(c=0)-8(-0-) values between two signals regardless of whether the

method and/or the compounds are new or not.

1

Table II. 70 Chemical Shifts(é)a) of Coumarins({la-e) and Chromones(2c-i) in Dry DMSO
at 100°¢C
Compound

) ) a9”  a)? e @)®  2h g @n? )
§ (C=0) 339.7 352.8 343.4 335.8 329.9 461.1 440.2 439.9 433.2 442.4

(210) (298) (310) (1116) (435) (396) (285) (350) (513) (813)
§ (-0-) 213.7 216.6 216.8 203.8 205.3 160.2 165.4 160.0 156.2 167.6

(230) (404) (389) (1080) (477) (350) (250) (234) (300) (548)
[&C) 126.0 136.2 126.6 132.0 124.6 300.9 274.8 279.9 277.0 274.9

a) In ppm relative to internal dimethyl sulfoxide(DMSO: 6=13.0) on 0.5-2.0 M solution. Values in parentheses
indicate half-band widths(W1/2 in Hz).

b) Other oxygen-17 signals(s): 259.4(CO0H) in (1c); 63.9(0CH2CH3), 131.9 and 388.2(CO0CH2CH3), 273.8(CONH) in
(1d); 615.5(N02) in (le); 254,0(CO0H) 1in (2c); 557.9(CHO) in (2n). :

c) Chemical shift differences, §(c=0)-8(-0-).
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pounds in this letter were prepared by the literature methods
sources. The parent coumarin and chromone gave each one pair of 17O signals at 347.7/
216.2 and 442.5/155.8 ppm, respectively and other 17O signals such as phenolic and alco-
holic hydroxyl and their alkyl ethers, as commonly seen in the natural flavonoids, appear
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reported elsewhere.
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